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Base map from Black Hawk County GIS data derived from IDOT Transportation Basemap files from 2009.
Iowa Geological and Water Survey digital cartographic file BlackHawkCo_SurficialGeology_final.mxd , version 9/17/13 (ArcGIS 10.1).  Map projection and coordinate system based on Universal Transverse Mercator (UTM) Zone 15, datum NAD83.



















Introduction to the Surficial Geology of Black Hawk County  Black Hawk County lies within the Iowan Erosion Surface (IES) Landform Region (Prior and Kohrt, 2006) in northeast Iowa.  This area has been subjected to multiple periods of Quaternary glaciations and subaerial erosion.  Generally speaking, the map area consists of unnamed loamy sediments (IES materials) of variable thickness overlying Pre-Illinoian glacial sediments.  The Cedar and Wapsipinicon river valleys are filled with Wisconsin Episode Noah Creek Formation sand and gravel and mantled with younger Holocene terrace materials.  These deposits are regionally extensive.    Previous surficial geologic mapping completed as part of the STATEMAP program includes the Gilbertville (Tassier-Surine et al., 2011) and Cedar Falls (Tassier-Surine et al., 2012) quadrangles in Black Hawk County and mapping to the north in adjacent Bremer County (Tassier-Surine et al., 2007, 2009, 2010).  The only other regional surficial map of the area consists of the Des Moines 4 o x 6 o Quadrangle at a scale of 1:1,000,000 (Hallberg et al., 1991).   At least seven episodes of Pre-Illinoian glaciations occurred in this region between approximately 2.2 and 0.5 million years ago (Boellstorff, 1978a,b; Hallberg, 1980, 1986).  Episodic erosion during the last 500,000 years has led to the destruction of pre-existing glacial landforms associated with Pre-Illinoian glaciations.  A period of intense cold occurred during the Wisconsin full glacial episode from 21,000 to 16,500 years ago (Bettis, 1989).  This cold episode and ensuing upland erosion led to the development of the distinctive landform recognized as the IES (Prior, 1976).  A periglacial environment prevailed during this period with intensive freeze-thaw action, solifluction, strong winds, and a host of other periglacial processes (Walters, 1996).  Surface soils were removed from the IES and the Pre-Illinoian till surface was significantly eroded; resulting in the development of a region-wide colluvial lag deposit referred to as a “stone line.”  Another common feature of this region are paha, isolated and uneroded topographic highs of loess-mantled Pre-Illinoian till with a directional orientation from northwest to southeast that exist as erosional outliers of the once higher and older landscape.  Thick packages of stratified loamy and sandy sediments located low in the upland landscape and adjacent to streams are remnants of solifluction lobes associated with the formation of the IES.  These materials can commonly be found along tributaries of the Cedar River. Black Hawk County is covered by various Quaternary deposits with a maximum thickness of up to 73 m (240 ft) occurring in bedrock valleys.  Surficial deposits of the map area are composed of five formations:  DeForest, Noah Creek, Peoria, Wolf Creek, and Alburnett formations as well as unnamed erosion surface sediments.   Hudson age deposits associated with fine-grained alluvial and colluvial sediments are composed of the DeForest Formation which is subdivided into the Camp Creek, Roberts Creek, Gunder, and Corrington members.  The Noah Creek Formation includes coarse sand and gravel associated with outwash from the Des Moines Lobe, as well as coarse to finer grained fluvial deposits associated with local stream and river valleys.  Unnamed erosion surface sediments consist of reworked till and slopewash deposits associated with peri-glacial activity during the Wisconsin ice advance and may be up to 8 m (26 ft) thick.  Peoria Formation eolian materials consist of fine sand and silt.  A relatively thin (up to 3 m, 10 ft) loess mantle is present in the southwest portion of the county.  Thick deposits of eolian sand are only present adjacent to the Cedar and Wapsipinicon river valleys.  Additional eolian materials may be intermittently present mantling most other mapping units and are more abundant near stream valleys and on terraces.  Pre-Illinoian glacial deposits in northeast Iowa consist of two formations:  the younger Wolf Creek Formation and the Alburnett Formation.  The Wolf Creek Formation is divided into the Winthrop, Aurora, and Hickory Hills members (oldest to youngest).  The Alburnett Formation consists of several “undifferentiated” members.  Pre-Illinoian till is not exposed in the map area but is mantled throughout Black Hawk County by IES materials, eolian sand, or alluvial sediments.  The Quaternary materials are underlain by Devonian and Silurian carbonate bedrock.  Eleven bedrock outcrops (five quarries, five road cuts and one excavation for a lift station) were found in the map area during the field investigation.  In the mapping area, Middle Devonian rocks form the major bedrock surface, and water wells are developed in both Devonian and Silurian rocks. Ordovician Maquoketa Formation rocks occur in the deepest portions of the bedrock valleys in the northeast part of the map area and directly underlie the Silurian rocks.  The stratigraphy of the regional area has been intensively studied by Iowa Geological Survey staff (e.g., Belanski, 1927; Koch, 1970) and re-studied and correlated by Witzke and Bunker (1984), Witzke and others (1988, 2010), Anderson and Bunker (1998), Groves and others (2008), etc. Other studies in the area include Anderson and Garvin (1984) and Day and others (2006). The stratigraphic nomenclature and correlation in this map follow the stratigraphic framework proposed by Witzke and others (1988).  The bedrock surface of two quadrangles within Black Hawk County was recently mapped by Rowden and others (2011 and 2012).    References  Anderson, W.I. and  Garvin,  P.L. (eds), 1984 : The Cedar Valley Fo rmation (Devon ian), Black Hawk and  Buchanan coun ties:  Carbonate Facies and  Mineral izat ion , area. Geol . Soc. of Iowa, Gu idebook  42, 47 p. Anderson, R.R. and  Bunker, B.J.  (eds), 1998:  Foss il shells, glacial swells , p iggy smells,  and drainage wells: the geology o f the Mason City,  Iowa, area. Geol . Soc. of Iowa, Gu idebook  65, 71 p. Belanski,  C.H., 1927: The Shel lrock Stage o f the Devonian. American Mid land Natu ral ist , v. 10, p.  316-370. Bet tis , E.A., III, 1989,  Late Quaternary h isto ry o f the Iowa River Valley in the Coralv ille Lake area in Plocher, O .W. (ed.), Geolog ic Reconnaissance of the Coralv ille Lake area:  Geological Society of Iowa Guidebook  51, p. 93-100. Boellstorff,  J ., 1978a, North American Pleistocene Stages recons idered in light of probable Pl iocene-Pleistocene continental glaciation:   Science, v.  202 p. 305-307.  Boellstorff,  J.,  1978b, Chrono logy  of some late Cenozoic deposits from the central United States and  the ice ages :  Transact ions  o f the Nebraska Academy o f Science, v. 6, p. 35-49. Day, J. , Luczaj , J., and  Anderson,  R. (eds), 2006: N ew Perspectives  and Advances in the Unders tanding of Lower and Midd le Paleozo ic Epeiric Carbonate Depos it ional Sys tems  of the Iowa and Ill inois Basins , Guidebook  fo r the 36 th Annual Field Conference of the Great  Lakes Sect ion,  Society for Sedimentary Geology (SEPM), and the 67th Annual Tri-State Field Con ference,  September 29 – October 1, 2006 , 167  p.  Groves,  J.R.,  Walters, J.C., and  Day, J. (ed s), 2008:  Carbonate p latform facies  and faunas o f the Middle and Upper Devonian Cedar Valley Group and  Lime Creek Formation, northern Iowa. IGS Gu idebook 28,  96 p . Hallberg,  G.R., 1980, Pleis tocene stratigraphy in east-central Iowa:  Iowa Geolog ical Survey Technical Info rmation Series  10, 168p. Hallberg,  G.R., 1986,  Pre-Wisconsin glacial stratigraphy o f the central plain s region in Iowa, N ebraska,  Kansas, and Missouri:  in  Richmond, G.M. and Fu llerton, D.S. , ed s., Quaternary Glaciations in  the United  States  of America,  Report  o f the Internat ional Co rrelation Programme-Project 24:   in Sibrava,  V. , Bowen,  D.Q., and Richmond , G.M. , ed s., Quaternary Science Reviews , Quaternary Glaciations in the Northern Hemisphere, v. 5, p . 11-15 . Hallberg,  G.R.,  Lineback, J.A., Mickelson, D.M., Knox, J.C.,  Goebel,  J.E., Hobbs , H.C.,  Whitfield,  J.W., Ward, R.A., Boel lsto rf,  J.D., and  Sw inehart, J.B., 1991,  Quaternary geo logic map of the Des Mo ines 4° x 6 ° quadrangle, United  States:   U.S. Geological Su rvey, Miscellaneous  Investigations Series, Map I-1420, 1:100,000  scale map sheet. Koch, D.L., 1970: Stratig raphy of the Upper Devonian Shell Rock Formation o f north-central Iowa. IGS Report  o f Inves tigations 10,  the state o f Iow a, 123 p . Prior, J .C.,  1976 , Landforms  of Iowa:  Iowa City, U niversity o f Iow a Press, 154 p . Prior, J.C. and Korht , C. J., 2006, The Landform Regions of Iowa, Iowa Geo log ical Survey , dig ital map , avai lable on  IDNR GIS Library- ftp:/ /ftp. igsb .uiowa. edu/g is_l ibrary/ia_s tate/geo log ic/ land fo rm/landform_regions. zip; h ttp ://www.igsb.u iowa.edu/nrgis libx/ Rowden, R., McKay, R.M., Liu, H., Tassier-Su rine, S., Q uade,  D., and Gigl ierano, J .D., 2011, Bedrock Geology of the G ilbertv ille 7.5' Quadrangle, Black Hawk County,  Iowa:  Iowa Geological and  Water Su rvey Open File Map OFM-2011-03,  1:24 ,000 scale map sheet. Rowden, R., McKay, R.M., Liu,  H., T assier-Su rine, S., Quade, D ., and G iglierano,  J.D. , 2012 , Bedrock Geo logy of the Cedar Falls  7.5' Quadrangle, Black Hawk County,  Iowa: Iowa Geological and  Water Survey Open File Map OFM-2012-04, 1:24 ,000 scale map sheet. Tass ier- Surine, S. , Quade, D .J., Gigl ierano , J .D., and Bett is, E.A., III, 2007, Su rficial Geology o f the Bremer (Iowa) 7.5'' Q uadrangle:  Iowa Geological Survey Open Fi le Map OFM-07-5, 1 :24,000 scale map sheet.  Tass ier-Surine, S., Quade, D. , Liu, H.,  McKay, R.  and Gigl ierano, J.,  2009, Surficial  G eology o f the Shel l Rock  7.5’ Quadrangle, Butler, Black Hawk, and Bremer counties:  Iowa Geolog ical Survey Open Fi le Map OFM 09-5,  1:24 ,000 scale map sheet . Tass ier-Surine, S., Quade, D.,  McKay, R.,  Liu, H.,  and  G iglierano , J., 2010, Surficial Geology of Bremer County, Iowa, Iowa Geological and Water Survey Open File Map OFM-10-2, 1 :100,000 scale map sheet.  Tass ier-Surine, S.,  Quade, D., Rowden, R., McKay,  R.M.,  Liu, H., and G igl ierano , J.D., 2011, Surficial Geo logy  of the G ilbertville 7.5' Quadrangle, Black Hawk County,  Iowa:  Iowa Geological and  Water Su rvey Open File Map OFM 11-7, 1 :24,000 scale map sheet.   Tass ier-Surine, S., Quade, D ., Rowden , R., McKay, R., Liu, H., and Gigl ierano, J.D., 2012, Su rficial  Geo logy of the Cedar Falls 7.5' Quadrangle, Black Hawk County,  Iowa:  Iowa Geological and  Water Su rvey Open File Map OFM 12-4, 1 :24,000 scale map sheet.  Walters, J .C., 1996 , General and Environmental Geo logy  o f the Cedar Fal ls/Waterloo Area,  The Iowan Su rface,  in General  and Environmen tal Geo logy o f Cedar Falls/Waterloo and  Surrounding  Area, N ortheast Iowa:  Iowa Geolog ical Survey Guidebook  Series No. 22, p. 7-9. Witzke,  B.J.,  Anderson, R.R., and Pope, J .P., 2010,  Bed rock Geo logic Map  o f Iowa, scale: 1 :500 ,000 , Iowa Geological and  Water Survey, Open File D igital Map  OFM-10-1.  Witzke,  B.J . and Bunker, B.J ., 1984: Devon ian strat igraphy of north-central Iowa. IGS Open File Report 84-2, p . 107-149. Witzke,  B.J ., Bunker, B.J.,  and  Rogers , F.S. , 1988 : Eifel ian th rough lower Frasnian strat igraphy and  depos ition in the Iowa area,  central  midcontinent, U.S.A. in McMillan,  N.J.,  Embry, A.F, and G lass, D .J. (eds.): D evonian o f the World , Canad ian Soc. Of Petroleum Geologists, Memoir 14, vo l. I, p . 221-250.   
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Wells on cross-section are identified by IGWS W number (ex. W9308)Records available at www.igsb.uiowa.edu\geosam Vertical exaggeration 47x
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